Given the global characteristics of climate change and China's potential importance as a source of C02 emissions, advocates of controlling C02 emissions call for substantial efforts in China. However, the Chinese authorities have argued that China cannot be expected to make a significant contribution to the carbon emission problem unless it receives substantial international aid for this purpose. This contrasts sharply with the wishes of the proponents of controlling C02 emissions. This paper is devoted to explaining this difference in opinion by examining some aspects of the Chinese energy system and by analysing the economic implications of possible future C02 emissions limits in China.
t present China contributes 11% of global CO2 emissions. This means that China ranks second in global CO2 emissions if the Soviet emissions are distributed over the new independent republics. Given the global characteristics of climate change and China's potential importance as a source of CO~ emissions, advocates of controlling CO2 emissions call for substantial efforts in China. However, the Chinese authorities have argued that China cannot be expected to make a significant contribution to the carbon emission problem unless China receives considerable international aid for this purpose. This contrasts sharply with the wishes of the proponents of controlling CO2 emissions.
Against this background, the project "Compatibility of CO2 Emission Reduction Targets with Long-term Economic Development in China" was initiated by the Netherlands National Research Programme on Global Air Pollution and Climate Change (NOP). This NOP study is the first systematic and comprehensive attempt to deal with the economic implications of carbon abatement for the Chinese economy in the light of the economics of climate change. This paper summarizes the main findings of the study, with focuses on the analysis of the Chinese energy system and on the macroeconomic analysis of CO2 emission limits for China.' Because of the low level of exploration for oil and natural gas, the proven recoverable coal reserves in * University of Wageningen, The Netherlands. The author is grateful to the Netherlands National Research Programme on Global Air Pollution and Climate Change for financial support and to Henk Folmer and Ekko van lerland for helpful comments on an earlier version of this article.
China are 12.7 times its proven recoverable oil and natural gas reserves combined. At the 1992 levels of production, this will yield a reserves-to-production ratio of 103 years for coal, 22 years for oil and 93 years for natural gas. 2 As for hydropower, the economically exploitable capacity in China is estimated at as much as 378 GW, which is the largest in the world. Because of the lack of investment and unfavourable exploitation conditions, however, hydropower has so far been underdeveloped. The development of nuclear power in China has only just begun. Its domestic uranium supply can meet the need for short-term nuclear power development, but not those of a long-term large-scale development programme if nuclear power stations are to be based on the currently-used pressurized water reactors. With regard to renewables, their role in the energy balance is currently negligible, and there is little prospect of a In addition to the two topics, the NOP study has also dealt with technological aspects of carbon abatement in China's power industry. In doing so, a technology-oriented dynamic optimization model for power system expansion planning has been developed. Fifteen types of power plants are represented explicitly in the model in terms of their technical, economic and environmental characteristics. Using the model, these plants have first been compared in terms of both the levelized cost of generation and the marginal cost of CO2 reduction. Then, driven by the baseline electricity demands, the power planning model has been used to develop the baseline scenario for China's electricity supply and to analyse the impacts of compliance with CO2 limits in the power industry. For a detailed discussion, cf. ZhongXiang Zh a n g : Integrated Economy-Energy-Environment Policy Analysis: A Case Study for the People's Republic of China, Ph.D Dissertation, Department of General Economics, University of Wageningen, The Netherlands 1996.
2 The large ratio for natural gas reflects its current low production level because natural gas has historically been considered a low priority in China's energy sector. For a further discussion, cf. ZhongXiang Z h a n g and H. F o l m e r: The Chinese Energy System: Implications for Future Carbon Dioxide Emissions in China, in: Journal of Energy and Development, (forthcoming). dramatic increase because renewable systems are not yet competitive with conventional energy supply. China is thus bound to rely mainly on coal to fuel the development of its economy, and thereby improve the Chinese standard of living, for as far ahead as can be seen.
REPORT

Energy Consumption Patterns
Chinese energy consumption patterns can be characterized as follows:
[] Main reliance on domestic energy resources. China is self-sufficient in energy. Its entire economy is based on domestic energy resources. Even in the 1950s when oil was imported, 97% of energy supply was still from domestic sources. China's energy balance was also unaffected by the first rise in world oil prices. In 1990, China's energy imports and exports were 13.1 Mtce (Million tons of coal equivalent) and 58.8 Mtce, with the former accounting for 1.3% of total national commercial energy consumption and the latter for 5.7% of total national commercial energy production respectively?
[] Coal-dominant structure of energy consumption. China is one of the few countries in the world that relies on coal as its major source of energy. Over the past few years, coal has accounted for more than 75% of primary energy consumption. This share has remained stable after having increased from 70% in 1976. Heavy reliance on coal is to a large extent due to the domestic coal endowments. Restrictions on energy trade also play a role in this massive use of coal. 4 This high proportion of coal consumption leads to low efficiency of energy use, produces a large amount of CO2 emissions, and gives rise to serious environmental pollution.
[] Uneven geographical distribution of energy resources and industry. As shown in Table 1 ,72.6% of existing coal reserves are concentrated in the northern part and 77.7% of exploitable hydropower potential is in the western part, while economically developed regions are located in the south and on the eastern coast. As a result, coal has to be transported over long distances to the load centres. This in turn puts great pressure on the transportation system, especially on the severely congested railways. ~ This uneven geographical distribution also requires a major expansion of the transmission lines and power networks to enable the sending of electricity from the west to the east as well as from the north to the south.
[] Low per capita energy consumption but high energy use per unit of GNP. The Chinese per capita
